is studied by photoemission and electron-energy-loss spectroscopy. %e find that the first layer of Mn grows on GaAs(100) in a two-dimensional mode, where about 10% of the Mn atoms take part in the chemical reaction with the substrate. The electronic structure of the ultrathin film of Mn is found to be very different from that of bulk a-Mn, and the possibility that magnetic ordering exists in the ultrathin overlayer of Mn is proposed.
Magnetism of thin films has been an exciting and controversial area. Magnetic properties of a few atomic layers turn out to be very sensitive to strain, interaction with substrate, and temperature. ' minority-spin band. This is again a magnetic ordering state. Thus, as a case lying in between the two extremes, the peak which appeared at 3.9 eV at 0-0.13 ML must be from the Mn 3d majority-spin band as well.
However, as the Mn coverage increases, due to the adatom-adatom interaction, the electronic structure of the Mn overlayer does not necessarily lie in between the above two extremes. However, the main features of the experimental valence-band spectra are found to be almost the same as the Mn coverage increases up to 1.3 ML.
One explanation is that the Mn adatom-adatom interaction is weak so the same mechanism for the 8=0. It might indicate that the magnetic ordering is an intrinsic property of the Mn ultrathin film itself. In other words, the translation symmetry breaking from the three-dimensional (3D) Mn system to the quasi-2D system might change the electron-electron interaction, then cause the magnetic ordering in the ultrathin film of Mn.
In conclusion, it is identified in the experiment that Mn grows on GaAs(100) in a two-dimensional mode in the first layer. Meanwhile, it is found that the ultrathin film of Mn on a GaAs(100} surface exhibits the magnetic ordering. It is proposed that the 3D to 2D symmetry breaking plays an important role in establishing the magnetic structure of the ultrathin Mn overlayer.
